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A POWER TRANSMITTING DEVICE AND THE VEHICLE THEREOF 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a power transmitting 
device for a vehicle, and particularly to a floor tunnel of 
the vehicle for including the power transmitting device. 

Description of Related Art 

Generally, in a four-wheel drive vehicle or in a rear- 
wheel drive vehicle, a power transmitting device is provided 
on the front and the inside of a floor tunnel portion formed 
on the floor panel of the vehicle. 

The power transmitting device comprises an input shaft 
to which power generated by an engine provided in the front 
part of the vehicle is transmitted, and an output shaft for 
transmitting the power from the input shaft to the rear part 
of the vehicle. The power is transmitted to the output shaft 
by changing the speed of the rotation of the input shaft. 
The power transmitting device comprises a casing for 
containing the input shaft, the output shaft and the shift 
change mechanism. The upper part of the casing is formed so 
as to be approximately horizontal from the front to the rear. 
The floor tunnel portion of the floor panel of the vehicle is 
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also formed so as to be approximately horizontal with respect 
to the upper part of the casing. 

Because the upper part of the casing and the floor 
tunnel portion of the floor panel which are positioned so as 
to face each other, are formed substantially horizontally in 
the vehicle, the power transmitting device is moved 
rearwardly without any resistant force from the floor panel 
in a head-on collision of the vehicle. In other words, this 
structural arrangement is disadvantageous for the protection 
of a passenger because a toe board is deformed toward a 
passenger compartment by the interference with the power 
transmitting device, the engine and an auxiliary equipment 
when the engine and the auxiliary equipment move rearwardly 
along the power transmitting device. Therefore, in the 
vehicle having the power transmitting device, it is necessary 
that the toe board has a relatively high strength in order to 
protect a passenger in the head-on collision of the vehicle. 
As a result, the weight of the vehicle is increased. Further, 
the vehicle is disadvantage for the production cost. 



SUMMARY OF THE INVENTION 



An object of the present invention is to provide a 
power transmitting device for a vehicle, which prevents a 
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deformation of a toe board in a head-on collision of the 
vehicle and which is advantageous for a protection of a 
passenger, and the vehicle equipped with the power 
transmitting device. 

That is, in accordance with a first aspect of the 
present invention, the power transmitting device for the 
vehicle, comprises: 

an input shaft to which a power generated by an engine 
provided in a front part of the vehicle is transmitted; 

an output shaft for transmitting the power transmitted 
to the input shaft to a rear part of the vehicle; and 

a casing for containing the input shaft and the output 

shaft ; 

wherein the power transmitting device is disposed in a 
floor tunnel portion so as to project a floor panel of the 
vehicle; and an upper part of the casing is formed so as to 
be inclined downwardly and rearwardly from a front end of the 
casing to a rear end of the casing. 

According to the first aspect of the present invention, 
in the head-on collision of the vehicle, a front bumper, a 
front end member of the vehicle are deformed. Then, a force 
is applied on an engine rewardly. In this case, the power 
transmitting device is moved rearwardly with the engine 
because the power transmitting device is connected with the 
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engine. When the power transmitting device is moved 
rearwardly, the upper part of the casing contacts with the 
upper part of the floor tunnel portion. 

At this moment, because the upper part of the casing 
is formed so as to be inclined downwardly and rearwardly, a 
force acts on the power transmitting device downwardly from 
the floor tunnel portion of the floor panel. As a result, 
the power transmitting device is moved rearwardly and 
downwardly. Then, the engine is also moved rearwardly and 
downwardly with the power transmitting device. 

Because the power transmitting device is moved 
rearwardly and downwardly, the power transmitting device does 
not contact with the toe board. The engine contacts with the 
toe board. That is, when the engine contacts with the toe 
board, the collision energy applied to the toe board from the . 
engine is transmitted rearwardly and downwardly. As a result, 
it is prevented that the toe board is protruded into a 
passenger compartment in the head-on collision of the vehicle. 

Therefore, the toe board is not deformed by the power 
transmitting device. Further, it is possible to protect the 
passenger in the vehicle. Thereby, it is possible to 
suitably (or effectively) protect the passengers without 
making the floor panel and toe board strong. Further, it is 
possible to reduce the manufacturing cost of the vehicle and 
to improve the maneuverability and fuel efficiency of the 
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vehicle by reducing the weight of the vehicle. 

Because the engine is moved rearwardly and downwardly 
by following the power transmitting device, it is prevented 
that the toe board is deformed into the compartment by the 
engine in the head-on collision of the vehicle. Thereby, it 
is possible to improve the protection of the passenger in the 
vehicle . 

Further, because the toe board is prevented from being 
deformed by the engine in the head-on collision, it is 
possible to shorten the interval (or space) between the toe 
board and the engine. The engine can be disposed closer to 
the toe board. Therefore, an overhanging of the front 
portion of the vehicle is prevented. By placing a heavy 
member at the place which is near the middle position of the 
vehicle in the longitudinal direction, it is possible to 
improve the maneuverability of the vehicle. 

Preferably, the input shaft is disposed in an upper 
front portion of the casing; and 

the output shaft is disposed in a lower rear portion 
of the casing. 

According to the power transmitting device, because 
the input shaft is disposed in the upper front portion of the 
casing and the output shaft is disposed in the lower rear 
portion of the casing, the input shaft and the output shaft 
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are disposed along the upper portion of the case so as to be 
inclined rearwardly and downwardly. 

Therefore, the unnecessary space is not prepared in 
the casing. This arrangement is highly advantageous in 
practical use. 

Preferably, a projecting portion is formed on the 
upper part of the casing, the projecting portion projecting 
upwardly and extending in an approximately front and rear 
direction . 

According to the power transmitting device, because 
the projecting portion is formed on the casing, the rigidity 
and the strength of the power transmitting device are 
improved. When the casing contacts with the floor panel in 
the head-on collision of the vehicle, the projecting portion 
slides on the floor tunnel portion. The power transmitting 
device smoothly moves rearwardly and downwardly. 

As the rigidity and the strength of the power 
transmitting device are improved, the reliability of the 
power transmitting device is also improved. Further, the 
vibration and the noise of the vehicle are reduced. Because 
the transmission smoothly moves rearwardly and downwardly in 
the head-on collision of the vehicle, there is no possibility 
that the power transmitting device is caught in the floor 
tunnel portion and that the floor panel is excessively 
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deformed. It is possible to suitably protect the passenger 
compartment of the vehicle. 

In accordance with the second aspect of the present 
invention, a vehicle comprises: 
a floor panel; 

a floor tunnel portion which is formed so as to 
project a part of the floor panel and which extends in a 
front and rear direction; and 

the power transmitting device provided on an inside of 
a front part of the floor tunnel portion; 

wherein the front part of the floor tunnel portion is 
formed so as to be inclined rearwardly and correspondingly to 
a slope of an upper part of the power transmitting device. 

According to the second aspect of the present 
invention, because the front part of the floor tunnel portion 
of the floor panel is also formed so as to be inclined 
downwardly and rearwardly in the same way as the upper part 
of the casing, the power transmitting device is also guided 
by the floor tunnel portion rearwardly and downwardly. The 
power transmitting device is more smoothly moved rearwardly 
and downwardly . 

Therefore, because the power transmitting device is 
more smoothly moved rearwardly and downwardly in the head-on 
collision of the vehicle, it is possible to protect the 
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compartment of the vehicle more suitably. Thereby, it is 
possible to improve the protection of the passenger in the 
vehicle . 

According to the present invention, it is possible to 
improve the protection of the passenger of a four-wheel drive 
vehicle and/or a rear-wheel-drive vehicle in which the 
transmission is disposed on the inside of the front part of 
the floor tunnel portion. 

Therefore, it is possible to suitably protect the 
passenger even though an old transmission of the prior art is 
used in the vehicle. It is highly advantageous in a 
practical use. 

Preferably, an auxiliary equipment of the engine near 
the power transmitting device is provided under a front end 
of the floor tunnel portion. 

According to the vehicle, in the head-on collision of 
the vehicle, the auxiliary equipment of the engine is also 
moved rearwardly and downwardly with the power transmitting 
device. In this case, because the auxiliary equipment is 
provided under the front end of the floor tunnel portion, the 
auxiliary equipment does not interfere with the toe board 
disposed above the floor tunnel portion. 

Therefore, in the head-on collision of the vehicle, 
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the auxiliary equipment does not interfere with the toe board. 
Thereby, it can be prevented that the toe board enters the 
compartment. It is possible to improve the protection of the 
passengers of the vehicle. 

Preferably, the auxiliary equipment includes a 
turbocharger provided behind the engine. 

According to the vehicle, even though the turbocharger 
is disposed behind the engine (between the engine and the toe 
board) in the vehicle, it can be prevented that the 
turbocharger which requires relatively larger space than 
other auxiliary equipments of the engine, interferes with the 
toe board in the head-on collision. 

Therefore, even in the vehicle in which the 
turbocharger is disposed behind the engine, it is possible to 
further reduce an intruding amount of the turbocharger to the 
compartment side of the toe board in the head-on collision of 
the vehicle. 

Preferably, the auxiliary equipment includes a 
catalyst for cleaning a gas discharged from the engine. 

According to the vehicle, it can be prevented that the 
catalyst which requires relatively the larger space than the 
other auxiliary equipments interferes with the toe board in 
the head-on collision of the vehicle. 
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Therefore, it is possible to further reduce an amount 
of the entrance of the catalyst to the cabin side of the toe 
board in the head-on collision of the vehicle. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become understood from 
detailed descriptions given hereinbelow and accompanying 
drawings wherein ; 

FIG. 1 shows an embodiment of the present invention, 
and is a side view showing a front portion of a vehicle ; 

FIG. 2 is a sectional side view of a transmission; and 

FIG. 3 is a plan view of the transmission. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIGS. 1 to 3 show an embodiment according to the 
present invention. FIG. 1 is a side view showing a front 
portion of a vehicle. FIG. 2 is a sectional side view of a 
transmission. FIG. 3 is a plan view of the transmission. 

As shown in FIG. 1, in the vehicle 1, an engine 3 is 
longitudinally provided in an engine compartment 2 defined in 
the front portion of the vehicle so as to direct a crankshaft 
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of the engine 3 in a longitudinal direction of the vehicle 1. 
The vehicle 1 is a four-wheel drive vehicle in which the 
power of the engine 3 is transmitted to the front and rear 
wheels. That is # a transmission 6 for transmitting the power 
of the engine 3 to the rear of the vehicle 1 by changing a 
speed, is provided in a floor tunnel portion 5 which is 
formed so as to project the floor panel 4 upwardly. The 
power outputted from the transmission 6 is distributed to the 
front and rear wheels through a transfer (not shown). A toe 
board 8 for separating the engine compartment 2 from a 
passenger compartment 7, extends upwardly and is connected 
with the front end of the floor panel 4. 

In this embodiment, the engine 3 has a turbocharger 9. 
An exhaust pipe is connected with the engine 3. A catalyzer 
10 is provided in the exhaust pipe as a catalyst. 

The floor tunnel portion 5 is formed in an 
approximately reversed hat shape so as to extend in an 
approximately front and rear direction along the right and 
left middle portion of the floor panel 4. As shown in FIG. 1 
the transmission 6 is disposed on the inside of the front 
portion of the floor tunnel portion 5 as a power transmitting 
device for the vehicle 1, which is connected with the engine 
3. In this embodiment, because the engine 3 is mounted 
vertically, the engine 3 is disposed so as to be in line with 
the transmission 6 in an approximately longitudinal direction 
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As shown in FIG. 2, the transmission 6 comprises an 
input shaft 11 to which the power generated by the engine 3 
is transmitted, an output shaft 12 for transmitting the power 
of the input shaft 11 to the rear of the vehicle, a speed 
change mechanism 13 for transmitting the power to the output 
shaft 12 by changing the speed of the rotation of the input 
shaft 11 and a cylindrical casing 14 extending in an 
approximately front and rear direction, for containing the 
input shaft 11, the output shaft 12 and the mechanism 13. 

As shown in FIG. 2, the input shaft 11 extends in the 
front and rear direction and is disposed in the upper front 
portion of the casing 14. The input shaft 11 is rotated by 
the crankshaft of the engine 3. The output shaft 12 extends 
in the front and rear direction, and is disposed in the lower 
rear portion of the casing 14. The mechanism 13 connects the 
rear end side of the input shaft 11 with the front end side 
of the output shaft 12 so as to transmit the power. That is, 
when the output shaft 12 is connected with the input shaft 11 
by the mechanism 13, the output shaft 12 is rotated. 

As shown in FIG. 2, the casing 14 is so formed that 
the upper part thereof is inclined downwardly and rearwardly 
from the front to the rear of the casing 14. In this 
embodiment, because the input shaft 11 is disposed in the 
upper front portion of the casing 14 and the output shaft 12 
is disposed in the lower rear part of the casing 14, the 



13 



input shaft 11 and the output shaft 12 are disposed along the 
upper portion of the casing 14, which is inclined downwardly 
and rearwardly. 

On the upper portion of the casing 14, projecting 
portions 15 are formed so as to project upwardly and extend 
in an approximately longitudinal direction. In this 
embodiment, as shown in FIG. 3, three project portions 15 are 
so formed that one center projecting portion is disposed at 
the middle portion of the casing 14 in the lateral direction 
and a pair of projecting portions are disposed on the right 
and the left sides apart from the center pro jecting portion . 

In addition, the front portion of the floor tunnel 
portion 5 of the floor panel 4 is formed so as to be inclined 
downwardly and rearwardly corresponding to the slope of the 
upper portion of the casing 14. That is, as shown in FIG. 1, 
the upper surface of the floor tunnel portion 5 is formed 
along the upper portion of the casing 14. The upper part of 
the casing 14 is disposed apart from the upper surface of the 
floor tunnel portion 5 at approximately the same interval in 
the longitudinal direction. 

As shown in FIG. 1, the turbocharger 9 is disposed 
behind the engine 3, that is, between the engine 3 and the 
toe board 8. Further, the turbocharger 9 is disposed at the 
middle portion of the vehicle 1 in the lateral direction and 
is positioned at the approximately front of the floor tunnel 
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portion 5 of the floor panel 4. In this case, the 
turbocharger 9 is disposed lower than the front end of the 
floor tunnel portion 5. 

As shown in FIG. 1, the catalyzer 10 is disposed under 
the floor tunnel portion 5 of the floor panel 4. In this 
embodiment, the engine 3 has a plurality of cylinders. After 
exhaust gases discharged from each cylinder are gathered into 
one exhaust pipe, toxic gases are removed by the catalyzer 10 

In the vehicle 1 as described above, in the head-on 
collision, at first, the front bumper, the front end member 
of the vehicle is deformed. A force acts on the engine 3 
rearwardly. In this case, the transmission 6 is moved 
rearwardly with the engine 3 because the transmission 6 is 
connected with the engine 3. When the transmission 6 is 
pushed rearwardly, the upper portion of the casing 14 
contacts with the upper portion (upper surface) of the floor 
tunnel portion 5. 

At this moment, because the upper portion of the 
casing 14 is formed so as to be inclined downwardly and 
rearwardly, a force acts on the transmission 6 downwardly 
from the floor tunnel portion 5 of the floor panel 4. As a 
result, the transmission 6 is moved rearwardly and downwardly 
Further, the engine 3, the turbocharger 9 and the catalyzer 
10 are moved rearwardly and downwardly with the transmission 
6. 
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Because a plurality of projecting portions 15 
projecting above the casing 14 are formed on the upper 
portion of the casing 14 of the transmission 6, when the 
casing 14 contacts with the floor panel 4, each projecting 
portion 15 slides on the floor tunnel portion 5. Therefore, 
the transmission 6 is smoothly moved rearwardly and 
downwardly . 

In this instance, because the portion of the floor 
panel 4, which is disposed on floor tunnel portion 5 side, is 
also formed so as to be inclined downwardly and rearwardly 
like the upper portion of the casing 14, the transmission 6 
is guided by the floor tunnel portion 5 rearwardly and 
downwardly. Therefore, the transmission 6 is smoothly moved 
rearwardly and downwardly. 

That is, because in the head-on collision of the 
vehicle 1, the transmission 6 is moved rearwardly and 
downwardly with respect to the floor panel 4, the 
transmission 6 does not contact with the toe board 8. When 
the engine 3 moves rearwardly and downwardly by following the 
transmission 6 and contacts with the toe board 8, the 
collision energy of the engine 3 is transmitted to the toe 
board 8 rearwardly and downwardly. Therefore, the toe board 
8 is prevented from intruding into the compartment 7 in the 
head-on collision. 

In this case, because the ■ turbocharger 9 is disposed 
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below the front end of the floor tunnel portion 5 # the 
turbocharger 9 moves under the floor panel 4 in the head-on 
collision without interfering with the toe board 8' positioned 
above the floor tunnel portion 5. Further, because the 
catalyzer 10 is disposed under the floor tunnel portion 5, 
the catalyzer 10 does not interfere with the toe board 8 in 
the head-on collision. That is, both the turbocharger 9 and 
the catalyzer 10 do not interfere with the toe board 8. As a 
result, the toe board 8 is not deformed by the auxiliary 
equipment of the engine 3. 

As described above, according to the transmission 6 of 
this embodiment and the vehicle 1 comprising the transmission 
6, because the upper part of the casing 14 is formed so as to 
be inclined downwardly and rearwardly, the transmission 6 is 
moved rearwardly and downwardly and the toe board 8 is not 
deformed by the transmission 6 in the head-on collision of 
the vehicle 1. As a result, it is possible to improve the 
protection of the passenger in the vehicle 1. Therefore, it 
is possible to suitably protect the passenger without making 
the floor panel 4 and the toe board 8 strong. As a result, 
it is possible to reduce the manufacturing cost of the 
vehicle 1 and to improve the maneuverability and the fuel 
efficiency by reducing the weight of the vehicle 1. 

Further, according to the transmission 6 of this 
embodiment and the vehicle 1 comprising the transmission 6, 
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because the engine 3 is also moved by following the 
transmission 6 rearwardly and downwardly, the toe board 8 is 
prevented from being deformed by the engine 3 in the head-on 
collision of the vehicle 1. As a result, it is possible to 
improve the protection of the passenger in the vehicle 1 by 
the above function. 

Furthermore, because the toe board 8 is prevented from 
being deformed by the engine 3 in the head-on collision of 
the vehicle 1, it is possible to shorten the space between 
the engine 3 and the toe board 8. As a result, the engine 3 
can be disposed closer to the toe board 8. Therefore, 
overhanging amount of the front portion of the vehicle 1 is 
shortened. By moving the engine 3 which is a heavy member, 
to the middle portion of the vehicle 1, it is possible to 
improve the maneuverability of the vehicle 1. 

According to the transmission 6 of this embodiment and 
the vehicle 1 comprising the transmission 6, because the 
stability and the strength of the transmission 6 are improved 
by forming the projecting portions 15 on the upper portion of 
the casing 14, the vibration of the transmission 6 can be 
prevented. Further, the vibration and the noise of the 
vehicle can be reduced. 

Furthermore, because the projecting portions 15 are 
formed on the upper portion of the casing 14, the 
transmission 6 smoothly moves rearwardly and downwardly by 
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sliding the projecting portions 15 on the floor tunnel 
portion 5 in the head-on collision of the vehicle 1. 
Therefore, there is no possibility that the transmission 6 is 
caught in the floor tunnel portion 5 and that the floor panel 
4 is excessively deformed. It is possible to suitably 
protect the compartment of the vehicle 1. 

Moreover, according to the transmission 6 of this 
embodiment and the vehicle 1 with the transmission 6, not 
only because the input shaft 11 is disposed in the upper 
front portion of the casing 14 and but also because the 
output shaft 12 is disposed in the lower rear portion of the 
casing 14, the unnecessary space is not prepared in the 
casing 14. This arrangement is highly advantageous in the 
practical use. 

According to the vehicle 1 of this embodiment, because 
the floor tunnel portion 5 of the floor panel 4 is formed so 
as to be inclined downwardly and rearwardly, the transmission 
6 is smoothly guided by the floor tunnel portion 5 rearwardly 
and downwardly in the head-on collision of the vehicle 1. It 
is possible to protect the compartment of the vehicle 1 more. 
Thereby, it is possible to improve the protection of the 
passenger in the vehicle 1. 

According to the vehicle 1 of this embodiment, even 
though a turbocharger 9 is disposed behind the engine 3 in 
the vehicle 1 , it can be prevented that the turbocharger 9 
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which occupies relatively larger space than the other 
auxiliary equipment of the engine 3, interferes with the toe 
board 8 in the head-on collision. Therefore, even in the 
vehicle 1 in which the turbocharger 9 is disposed behind the 
engine 3, it is possible to further reduce the intruding 
amount of the turbocharger 9 to the compartment side of the 
toe board 8 in the head-on collision of the vehicle 1. 

Also, according to the vehicle 1 of this embodiment, 
because the catalyzer 10 is disposed under the floor tunnel 
portion 5, that is, below the front end of the floor tunnel 
portion 5, it can be prevented that the catalyzer 10 which is 
relatively larger than the other auxiliary equipment of the 
engine 3 interferes with the toe board 8 in the head-on 
collision of the vehicle 1. Therefore, it is possible to 
further reduce the intruding amount of the catalyzer 10 to 
the compartment side of the toe board 8 in the head-on 
collision of the vehicle 1. 

In the above embodiment, the power transmitting device 
provided on the inside of the front portion of the floor 
tunnel portion 5 is described as the transmission 6. However, 
even though, for example, a transfer is used as the power 
transmitting device, it is possible to obtain the same 
functions and effects as the above embodiment. Furthermore, 
the vehicle 1 may be a four-wheel drive vehicle or a rear- 
wheel -drive vehicle as long as the floor tunnel portion 5 is 
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formed on the floor panel 4. Further, the engine 3 may be 
mounted either longitudinally or laterally. 

In the above embodiment, the turbocharger 9 and the 
catalyzer 10 are disposed besides the transmission 6 and 
below the front end of the floor tunnel portion 5. However, 
for example, when another auxiliary equipment, such as a 
compressor, is provided near the transmission 6, this device 
may be also disposed below the front end of the floor tunnel 
portion 5. 

In the above embodiment, three projecting portions 15 
are formed on the casing 14. However, for example, only one 
projecting portion 15 may be provided. The number of 
projecting portions 15 is not limited to three. Even though 
the projecting portions 15 are not formed on the casing 14, 
the transmission 6 can be further moved rearwardly and 
downwardly because the upper part of the casing 14 is formed 
so as to be inclined downwardly and rearwardly. 

Also, in the above embodiment, the turbocharger 9 is 
provided as a supercharger. However, any type of 
supercharger may be applied. Instead of this supercharged 
engine, a normal aspiration engine may be used. Further, 
other specific structure, and the like can be also modified. 

As described above in details, according to the 
present invention, the toe board is not deformed by the power 
transmitting device. It is possible to improve the 
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protection of the passenger in the vehicle. Thereby, it is 
possible to suitably protect the passenger without making the 
floor panel and the toe board strong. As a result, it is 
possible to reduce the manufacturing cost of the vehicle and 
to improve the maneuverability and the fuel efficiency by 
reducing the weight of the vehicle. 

Because the power unit is also moved by following the 

> 

power transmitting device rearwardly and downwardly, the toe 
board is prevented from being deformed by the unit in the 
head-on collision of the vehicle. As a result, it is 
possible to improve the protection of the passenger in the 
vehicle by the above function. 

Further, because the toe board is prevented from being 
deformed by the power unit in the head-on collision of the 
vehicle, it is possible to minimize the space between the 
unit and the toe board. As a result, the unit can be 
disposed closer to the toe board. Therefore, the overhanged 
amount of the front portion can be shortened. By moving the 
unit which is a heavy member, to the middle portion of the 
vehicle, it is possible to improve the maneuverability of the 
vehicle . 

The entire disclosure of Japanese Patent Application 
No. Tokugan 2002-201758 filed on July 10, 2002 including 
specification, claims drawings and summary are incorporated 



22 



herein by reference in its entirety. 

While the presently preferred embodiments of the 
present invention have been shown and described, it is to be 
understood that these disclosures are for the purpose of 
illustration and that various changes and modifications may 
be made without departing from the scope of the present 
invention as set forth in the appended claims. 



